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(57) [Abstract] 
[Objective] 

polyester resin after melt condensation polymerization , 
drying, is offered to solid phase condensation polymerization , 
or formingetc preceding, you control melt adhesion of 
polyester resin grain thermal crystallization it treatsin, 
crystallization you are possible to uniform , and efficient 
decrease of molecular weight without, crystallization method 
of copolyester resin is offered. 

[Constitution] 

terephthalic acid for total dicarboxylic acid component or 
mole % of dicarboxylic acid component other than 
ester-forming derivative (A ) with, mole % of diol component 
other than ethylenegrycol for total diol component (B )with 
sum total (A+B ) with 20 excesses - 80, copolyester resin 
whichdesignates ethylene terephthalate unit as main 
constituent repeat unit , in moisture content of 0. 1 0 - 2.0 
weight % moisture adjustment after doing, thermal 
crystallization crystallization method . of copolyester resin 
which istreated 



[Claim(s)] 
[Claim l] 

terephthalic acid for total dicarboxylic acid component or 
mole % of dicarboxylic acid component other than 
ester-forming derivative (A ) with, mole % of diol component 
other than ethyleneglycol for total diol component (B )with 
sum total (A+B ) with 20 excesses - 80, moisture adjustment 
after doing,thermal crystallization treats copolyester resin 
which designates ethylene terephthalate unit as main 
constituent repeat unit , in moisture content of 0.10 - 2.0 
weight % crystallization method . of copolyester resin which 
is made feature 

[Claim 2] 

crystallization method . of copolyester resin which is stated in 
Claim l which does the moisture adjustment of moisture 
content with temperature of 100 deg C or less 

[Claim 3] 

crystallization method . of copolyester resin which is stated in 
Claim l or 2 which designates temperature at time of thermal 
crystallization treatment as 150 deg C or less 



[Description of the Invention] 
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[0001] 

[Technological Field of Invention] 

this invention regards crystallization method of copolyester 
resin , furthermore details, the polyester resin after melt 
condensation polymerization , drying, is offered to solid phase 
condensation polymerization , or forming etcpreceding, 
control melt adhesion of polyester resin grain thermal 
crystallization it treats in, the crystallization is possible to 
uniform , and efficient , it regards crystallization method of 
copolyester resin . 

[0002] 

[Prior Art] 

From until recently, in polyester resin , representative as for 
polyethylene terephthalate resin , to be superior in mechanical 
strength , chemical stability , transparency , gas barrier 
property , safety and hygiene , etc because it is a light weight 
with also, relatively inexpensive , be used widely as film and 
fiber , and bottle etc, As also, dicarboxylic acid component 
terephthalic acid or as ester-forming derivative and diol 
component because homo polyethylene terephthalate resin 
which consists of ethyl eneglycol is high crystallinity , high 
melting point with thing and application where molding 
property is inferior stiff and straight vis-a-vis thing or other 
pointwhich it passes, or grants flexibility etc copolyethylene 
terephthalate resin where it uses the for example isophthalic 
acid or other dicarboxylic acid component , and butanediol , 
cyclohexane dimethylol or other diol component improves 
molding property , as copolymer component , It is used in 
film or sheet or other field which is suited for respective 
characteristic . 

[0003] 

On one hand, polyethylene terephthalate resin , terephthalic 
acid or dicarboxylic acid component which designates the 
ester-forming derivative as main component and diol 
component which designates ethyleneglycol as the main 
component , passing by esteriflcation reaction or 
transesterification , after melt condensation polymerization , 
usually,drying under existing of condensation catalyst , or, 
furthermore heating because of or other , degree of 
polymerization raising it does solid phase condensation 
polymerization doing, is offered to formation,but Preceding 
those drying or solid phase condensation polymerization , etc 
thermal crystallization it treats resin to be done, melt adhesion 
of resin grain to happen sometimes the copolymer resin an 
aforementioned way in crystallization process , it compares to 
homopolymer resin andby etc being a low crystallinity , low 
melting point , operating efficiency it decreases not only, It 
had come to point of with inhibition doing uniform 
crystallization . 
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[0004] 

Vis-a-vis this, in order that melt adhesion of resin grain in 
crystallization process isprevented, various prevention 
measure is proposed from until recently, with for example 
Japan Unexamined Patent Publication Hei 
9-24l360discIosure supplying moisture under specific 
temperature and time , method which prevents melt adhesion 
it exists with has been proposed moisture to the resin grain 
surface . 

But, with this inventor or other examination, as for this 
method , not only it issomething which problem that 
endogenous resin causes molecular weight decrease ,with 
absorbing water is done, with this method as for supply 
amount of moisture ,5 - 30 weight % of total weight and from 
fact that it is necessary touse for large amount , economical 
disadvantageous in facility aspect and moisture removal 
aspect etcafter said treating which are annexed to that those 
which are nota voided. 

[0005] 

[Problems to be Solved by the Invention] 

As for this invention, considering to aforementioned present 
state , beingsomething which it is possible, therefore, as for 
this invention, drying,it offers polyester resin after melt 
condensation polymerization , to solid phase condensation 
polymerization , or forming etcpreceding, you control melt 
adhesion of polyester resin grain thermal crystallization it 
treats in,crystallization you are possible to uniform , and 
efficient decrease of the molecular weight without, 
crystallization method of copolyester resin is offered makes 
objective . 

[0006] 

[Means to Solve the Problems] 

Being something to which this inventor etc, in order that 
theaforementioned problem is solved, can achieve 
aforementioned objective result of diligent investigation, 
moisture absorption of resin by moisture adjustment doing in 
the certain range and to discover completes this invention , 
namely, as for the this invention, terephthalic acid for total 
dicarboxylic acid component or mole % of dicarboxylic acid 
component other than ester- forming derivative (A ) with, 
mole % of diol component other than ethyleneglycol for total 
diol component (B ) with thesum total (A+B ) with 20 
excesses - 80, copolyester resin which designates the ethylene 
terephthalate unit as main constituent repeat unit , in moisture 
content of 0.10 - 2.0 weight % moisture adjustment after 
doing, thermal crystallization crystallization method of 
copolyester resin which is treated. It makes gist . 

[0007] 
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[Embodiment of the Invention] 

polyester resin in crystallization method of copolyester resin 
of this invention , designated the ethyleneglycol , as main 
component respectively terephthalic acid or with 
ester-forming derivative , as the diol component as 
dicarboxylic acid component , terephthalic acid for total 
dicarboxylic acid component or mole % of dicarboxylic acid 
component other than ester- forming derivative (A ) with, 
mole % of diol component other than the ethyleneglycol for 
total diol component (B ) with made sum total (A+B ) 20 
excesses - 80, It is desirable to be a copolyester resin which 
passing by esterification reaction or transesterification ,was 
produced dicarboxylic acid component and diol component , 
by melt condensation polymerization doing underexisting of 
condensation catalyst , designates ethylene terephthalate unit 
as main constituent repeat unit , but the dicarboxylic acid 
component of aforementioned out of range and polyester resin 
which consists of the diol component , terephthalic acid for 
total dicarboxylic acid component or mole % of dicarboxylic 
acid component other than ester-forming derivative (A ) with, 
In order mole % of diol component other than ethyleneglycol 
for total diol component (B )with for sum total (A+B ) to 
become 20 excesses - 80, it does alsothose which melt mixing 
are done include. 

[0008] 

Here, terephthalic acid for total dicarboxylic acid component 
or mole % of dicarboxylic acid component other than the 
ester-forming derivative (A ) with, mole % of diol component 
other than ethyleneglycol for the total diol component (B ) 
with sum total (A+B ) 22 - 70 being is desirable, 23 - 
60furthermore it is desirable to be. 

also, "ethylene terephthalate unit main constituent repeat unit 
it does " with, ethylene terephthalate unit in total constituent 
repeat units , it is most numerous, itmeans , it is desirable for 
ethylene terephthalate unit to occupy 30 - 80 mole % of 
constituent repeat unit , furthermore it is desirable to occupy 
50 - 80 mole % . 

[0009] 

Here, you can list alkyl ester , and halide etc of for example 
carbon number l~4extent as the ester-forming derivative of 
terephthalic acid . 

also, terephthalic acid or as dicarboxylic acid copolymer 
component other than ester- forming derivative , you can list 
alkyl ester , and halide , etc of for example phthalic acid , 
isophthalic acid , phenylene dioxy dicarboxylic acid , 
4,4&apos; -biphenyl dicarboxylic acid , 4,4&apos; 
-diphenylether dicarboxylic acid , 4,4&apos; -diphenylketone 
dicarboxylic acid , 4,4&apos; -diphenoxy ethane dicarboxylic 
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acid , 4,4&apos; -diphenylsulfone dicarboxylic acid , 
2,6-naphthalenedicarboxylic acid or other aromatic 
dicarboxylic acid , hexahydroterephthalic acid , 
hexahydroisophthalic acid or other alicyclic dicarboxylic 
acid , and succinic acid , glutaric acid , adipic acid , pimelic ' 
acid , suberic acid , azelaic acid , sebacic acid , undeca 
dicarboxylic acid , dodeca dicarboxylic acid or other aliphatic 
dicarboxylic acid , and these carbon number l~4extent , 
amongthem, regard to this invention, isophthalic acid , 
2,6-naphthalenedicarboxylic acid , and those ester-forming 
derivative etc aredesirable. 

[0010] 

As diol copolymer component other than also, 
ethyleneglycol , you can list for example tri methylene glycol , 
tetramethylene glycol , pentamethylene glycol , 
hexamethylene glycol , octamethylene glycol , decamethylene 
glycol , neopentyl glycol , diethylene glycol , polyethylene 
glycol , polytetramethylene ether glycol or other aliphatic 
diol , 1,2- cyclohexanediol , 1,4- cyclohexanediol ,1,1- 
cyclohexane dimethylol , 1,4- cyclohexane dimethylol or 
other alicyclic diol , and the xylylene glycol , 4,4&apos; 
-dihydroxy biphenyl , 2,2- bis (4 &apos; -hydroxyphenyl ) 
propane , 2,2- bis (4 &apos; -;be -hydroxyethoxy phenyl ) 
propane , bis (4 -hydroxyphenyl ) sulfone , bis (4 - ;be 
-hydroxyethoxy phenyl ) sulfonic acid or other aromatic 
diol , , etc among them, regard to this invention, diethylene 
glycol , tetramethylene glycol , cyclohexane dimethylol etc is 
desirable. 



[0011] 

poly functional component of also, for example glycol ic acid , 
p- hydroxybenzoic acid , p- ;be -hydroxyethoxy benzoic acid 
or other hydroxycarboxylic acid and alkoxy carboxylic acid , 
and stearyl alcohol , benzyl alcohol , stearic acid , benzoic 
acid , t-butyl benzoic acid , benzoyl benzoic acid or other 
monofunctional component , tri carbaryl acid , trimellitic 
acid , trimesic acid , pyromellitic acid , gallic acid , 
trimethylol ethane , trimethylolpropane , glycerol , 
pentaerythritol or other Afunctional or greater , may beused 
as copolymer component . 

[0012] 

As for production of aforementioned copolyester resin in this 
invention , in the basic , with usual manufacturing method of 
polyester resin . 
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Namely, terephthalic acid or with aforementioned copolymer 
component throwing ester-forming derivative and 
ethyleneglycol , to slurry preparation tank , mixing under 
agitating, starting material slurry afterforming, to transport to 
esteriflcation reaction vessel , or, at that occasion, to 
throwportion of starting material to esteriflcation reaction 
vessel directly, with esteriflcation reaction vessel under 
ambient pressure - pressurizing and under heating, after 
esteriflcation reaction or transesterification , It transports 
polyester low molecular weight substance as esteriflcation 
reaction or transesterification product which it acquires to 
condensation polymerization tank , under existing of 
condensation catalyst , under vacuum as vacuum gradually 
from ambient pressure and under heating, melt condensation 
polymerization it does. 

Furthermore you can do these with continuous system , or 
batch system , also, esteriflcation reaction vessel , and 
condensation polymerization tank are possible respectively as 
one step also as the multistage . 

[0013] 

Here, usually, with temperature of ambient temperature -100 
deg C, preferably 30-80 deg C, you can depend on mixingto 
uniform manufacturing starting material slurry , usually, 
terephthalic acid or ester- forming derivative and 
ethyleneglycol t with aforementioned copolymer component , 
preferably 1.05-3.0, furthermore mole ratio of diol 
component for dicarboxylic acid component , as range of 
preferably 1.2-2.0. 

[0014] 

In case of transesterification under existing of ester exchange 
catalyst , temperature , of usually 240 - 280 deg Cextent under 
pressurizing usually 0 - 4 X 10<sup>5 </sup>Pa extent , 
underagitating be able to do also, esteriflcation reaction or 
transesterification , with 1 - 10 hours extent , asfor also, melt 
condensation polymerization , under existing of condensation 
catalyst and stabilizer , Usually 250 - Under vacuum of finally 
usually 1333 - 13.3 Pa extent ,under agitating you can do with 
1 - 20 hour extent as vacuum graduallyfrom temperature , 
ambient pressure of 290 deg Cextent . 

[0015] 

As also, condensation catalyst , it can use for example 
germanium dioxide , four germanium oxide , germanium 
hydroxide , oxalic acid germanium , germanium 
tetraethoxide , germanium tetra -n- butoxide or other 
germanium compound , antimony trioxide , antimony acetate , 
methoxy antimony or other antimony compound , tetra -n- 
propyl titanate , tetra -i-propyl titanate , tetra -n- butyl 
titanate , titanium oxalate , potassium titanium oxalate or 
other titanium compound etc. 
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deg C\ »*IXI2 195-225 deg C (D^&X'Ut 

4x4o 



[0016] 

Furthermore, it is desirable at time of condensation 
polymerization to coexist withaforementioned condensation 
catalyst , with orthophosphoric acid , tris (triethylene glycol ) 
phosphate , ethyl diethyl phosphono acetate , ethyl acid 
phosphate , triethylene glycol acid phosphate , phosphorous 
acid or other phosphorus compound as stabilizer . 

[0017] 

These condensation catalyst and addition to reaction system 
of stabilizer , aforementioned slurry preparation step, 
aforementioned esterifkation reaction or step , of option of 
transesterification step or,are good with whichever of step of 
initial stage of melt condensation polymerization step , as for 
also, condensation catalyst , esterifl cation reaction vessel (In 
case of multistage reactor of final step ), or, esterification 
reaction product to condensation polymerization tank 
transports the pipe etc where, but as for stabilizer , it is 
desirable to add to the slurry preparation tank , or, It is 
desirable to add to condensation polymerization tank . 

[0018] 

resin which melt condensation polymerization is done, 
extracting from removal port whichusually, is provided in 
bottom part of condensation polymerization tank in strand , 
while the water cooling doing or after water cooling , being 
cut off with cutter , it makes pellet , chip or other grain . 

At that case as for average weight per 1 grain of grain , 
regarding to this invention, from moisture adjustment 
behavior or other aspect which it mentions later, it isdesirable 
to make range of 1 0 - 500 mg . 

[0019] 

After that drying, it offers to solid phase condensation 
polymerization , or forming etc preceding,thermal 
crystallization it treats resin grain after also, description above 
melt condensation polymerization . 

Until under preferably dry air or dry nitrogen , preferably 
90-160 deg C, furthermore underheating preferably 100-150 
deg C, moisture content of resin grain , preferably 
0.05weight % or less , furthermore it isbelow preferably 0.03 
wt% , it dries drying. 

As polyester resin furthermore degree of polymerization 
raising is done, under nitrogen , carbon dioxide , argon or 
other inert gas atmosphere and under condition of 
atmospheric pressure or less , you can do solid phase 
condensation polymerization of also, , with the temperature of 
usually 190 - 230 deg C, preferably 195-225 deg C with fact 
that etc reduction itdoes cyclic trimer or other reaction 
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[0020] 

xi*. mm. - 

IOdegCSl*S£A x b 150degC£ 
T*0>SJt©BT\ 5iC#SL<li. 140 deg C & 
a>SfiU6HT?, m»LT«gB«««%iB$« 

[0021] 

o.io~2.o m*%a>#**icBia-r*ct 
*&atu£**& o.2(ki.o a*%t-r40) 
a<»£l<.o.3o~o.5o «*%t-rsa)A<Hic» 

[0022] 
[0023] 

ZtemiZtZtz&b. 100 deg C &T<7>SgT*fr 
30)A<»*L<, 80 deg C JUTtr*© *<»::» 
60 deg C lUTJ:'*-«0>ft<ftl::tf$U* o 

[0024] 

iiSi.lKlEBa*2fei:Lri*.«lcHS*tL** 



by-product as objective . 
[0020] 

With dry state , or, under nitrogen , carbon dioxide , argon or 
other inert gas atmosphere or under water vapor atmosphere 
or under the water vapor-containing inert gas atmosphere , 
with temperature range to 150 deg C, furthermore with 
temperature range to the preferably , 140 deg C, heating grain 
after description above melt condensation polymerization , 
from the temperature which 10 deg C is higher than glass 
transition temperature of preferably , resin , resin grain 
surface crystallization it does thermal crystallization treatment 
in crystallization method of copolyester resin of the this 
invention . 

At that case of also, those of rotary cone shape dryer , 
mixer-equipped hopper type dryer , mixer-equipped 
horizontal type cylindrical pipe crystallizer , gas permeation 
rotary dryer or other stirred type dryer type are desirable as 
crystallization equipment , while heating to rotary cylinder 
through hot air , gas permeation rotary dryer which it agitates 
especially is desirable. 

[0021] 

And, crystallization method of copolyester resin of this 
invention precedes thermal crystallization treatment,moisture 
adjustment does copolyester resin grain after melt 
condensation polymerization , in moisture content of 0.10 - 
2.0 weight % it makes necessary, it is desirable to designate 
the moisture content as 0.20 - 1 .0 weight %, furthermore it is 
desirable to make 0.30 -0.50 weight %. 

[0022] 

moisture content of moisture adjustment under 
aforementioned range, crystallization rate at thetime of 
crystallization process of resin grain becomes small, in order 
to require the lengthy in crystallization , melt adhesion of 
resin grain easy, to occur on one hand,with aforementioned 
range excess, it being decided with that moisture exists in 
resin grain surface , means with that moisture causes 
hindrance at thetime etc of pipe transport. 

[0023] 

Furthermore as for moisture adjustment , in order to make 
melt adhesion prevention of resin grain secure, it is desirable 
to do with temperature of 100 deg C or less,furthermore it is 
desirable to make 80 deg C or less, especially it isdesirable to 
make 60 deg C or less. 

[0024] 

Furthermore it is not something which especially is limited as 
theaforementioned moisture adjustment method , method of 
soaking for example resin grain in water. In resin grain 
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[0025] 

jl//i,l,2,2-ff-7^oniii>(Htt l/l)<D;"g£ 

ig^cfr- 30 deg c -eaiSLfcfit^L-c. 

0.55~0.80dl/g T**-5<OA < W*L<, 0.60~O.75dl/g 
[0026] 

mmm] 

jut. ^«s«m~«i:y*i6iB*Mic»ai-iftw-r 



[0027] 

v^JI^U^U-h 80 fiSSB. v^JU-<7 
^U-h20SSSP. R^x^u>-9"'Jn-^64 

v^A 0.090 MSP<t<DS£&£. IXx ;Hb 
SlSMIcSALr. 150 deg C frb 240 deg C $. 
X- 3 B»IH4Mf TIMU MIC I B»IH«8LTx 

o.o4o am$, »^ais^«!«tLT(DHK^ 

7>5^>0.040aMSP££j£inL.fcgL MET 
T? 240-280 deg CTM B$F B lj!>\|+Tfi$e££-t!-fc 
*tl*lc7.h^>K#lcia:£i5U *U*-f If 

MM. 35mg <DSm^^'JlX^;Ug}Si«ltttt:^ 

S&Lfc« 
[0028] 

»b4ifc£aS*Yx;vf;u$li§*&#ttlcoi* 
U3-JU/)^Si|*L7i:i;x^b>^"Ja-jut# 

[0029] 

TJNM-EX270 £!j)£JBl^-C, 1 H-NMR £S1£L. 

r&e— ***mu £v 

x7.T;u^/5Ett8l«tt:lU^cOv*^>Kfi£ 
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method atomization of doing water. Or, pellet condition after 
melt condensation polymerization and part method etc 
whichremains can list cooling water at time of chip or other 
grain conversion. 

[0025] 

TRANSLATION STALLEDthis invention copolyester resin 
crystallization method resin inherent viscosity phenol 
/l, 1,2,2- tetrachloroethane mixed solvent deg Cdl/g dl/g 
weight ratio 1/1 

[0026] 

[Working Example(s)] 

this invention furthermore is explained in detail below, with 
Working Example ,but if this invention does not exceed gist , 
it is not something whichis limited in Working Example 
below. 

[0027] 

Working Example 1 

Throwing blend of calcium acetate 0.090parts by weight as 
dimethyl terephthalate 80parts by weight , dimethyl 
isophthalate 20parts by weight , and ethyleneglycol 64 parts 
by weight and the ester exchange catalyst , on esterification 
reaction vessel , 3 hours applying from 1 50 deg C to 240 deg 
C, the temperature rise doing, furthermore I hour keeping and 
transesterification doing, aftertransports esterification reaction 
product to condensation polymerization tank , adding 
antimony trioxide 0.040parts by weight as orthophosphoric 
acid 0,040parts by weight , and condensation catalyst as 
stabilizer , Under vacuum 4 hours applying with 240 - 280 
deg C, after condensation polymerization and in water tank it 
discharged in strand , it produced copolyester resin grain of 
average weight 3 5 mg per 1 grain by making into a chip doing 
with pelletizer . 

[0028] 

With method which is shown below concerning copolyester 
resin grain which itacquires, copolymer component (Also 
diethylene glycol which by-production is done includes from 
ethyleneglycol . ) quantity, inherent viscosity , and moisture 
content weremeasured, result was shown in Table 1 . 

[0029] 

Measuring <sup>l </sup>H-nmr concerning solution which 
melts <amount of copolymer component >resin specimen in 
trifluoroacetic acid , making use of nuclear magnetic 
resonance equipment (JEOL make "JNM-EX270 type"), 
assignment it did each peak ,from integrated value of peak , 
terephthalic acid for total dicarboxylic acid component or 
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JU%(B)£$jmU *(Dft(A+B)£ %&Ltzo 
[0030] 

(Mtt i/i)a>E£Sttu: no deg c T*i8fi?£ 

■ttfca, 30 deg C rCft»U ^Cl-xfitt 
Jgft£ffi^T 30 deg C X*mfeLtzo 

[0031] 

rtg 80mm, 25mm COffSfflCDT^-O 

f^mttSrDSF-l IS SJ)ICT 140 deg C T* 2 B# 

f¥*L[A(g)L JKL^-C. -KDTil/Sll* 
?7l=M«Rfttt 20 g £A*uf¥SLfc[B(g)] 

ft. l*J±£tl&lCT 140 deg Ct'2 ftfH&flte 
«Lfc[C(g)L 

#**(M%H(B-C)/(B-A)) x 100 
[0032] 

S(^SALv0.40aft%ffiS(D*$7K$ADx.T30 
deg C tf-Sa«»Lr . Stfl§*4tft*<D^** 

* o.44 nm%tuz&. mtmvt&zm&mfr 

KSALT. IslJEPmiC 140 deg C 

[0033] 
[0034] 

{bSSS&BSU KlT©**lc«oT 5 &PS 
IHiLfco 



mole % of dicarboxylic acid component other than 
ester-forming derivative (A ), and, it calculated mole % (B ) 
of diol component other than ethyleneglycol for total diol 
component , calculated sum total(A+B ). 

[0030] 

In mixed solvent of phenol /1, 1,2,2- tetrachloroethane (weight 
ratio 1/1 ) with 1 10 deg C after melting, it cooled<inherent 
viscosity >resin specimen to 30 deg C, it measured with 30 
deg C making use of the Ubbelohde viscometer . 

[0031] 

With hot air type electricity constant temperature dryer (It is, 
tin factory supplied "DSF-l IS form ") 2 hours drying 
aluminum cup for measured weight of <moisture content 
>internal diameter 80mm , height 25mm with 140 deg C, 1 
hour leaving later, the measured weight it did inside silica gel 
dessicator and {A (g )}, next, it inserted resin specimen 
approximately 20 g in aluminum cup , after {B (g )} which 
measured weight isdone, with same as above dryer 2 hours it 
dried with 140 deg C, 1 hour leavinglater, measured weight 
did inside silica gel dessicator {C (g )}. 

From those measured weight results, with formula below, 
moisture content in the resin was calculated. 

moisture content (weight % ) = {(B-C ) / (B-A )} X 100 

[0032] 

Next, after throws resin grain which is acquired to stainless 
steel vessel , whole day and night keeping with 30 deg C 
including 0.40 weight % suitable pure water , designating 
moisture content of resin grain as 0.44 weight %, in order for 
residence time to become 1 hour in gas permeation rotary 
dryer , throwing resin grain to continuous , in rotary cylinder 
through hot air of 140 deg C heating, While agitating, it 
administered crystallization process . 

At that occasion, with method which is shown below, melt 
adhesion , of resin grain and degree of crystallization of resin 
grain which is acquired were measured, inherent viscosity was 
measured with method which is similar to also, description 
above, result was shown in Table 1 . 

[0033] 

2 grains or more visual sorted grain which melt adhesion , is 
beenconnected in resin grain lOOg after melt adhesion 
>crystallization process of <resin grain , made melt adhesion 
with weight proportion . 

[0034] 

visual observation it did whitening with crystallization of 
resin grain after the<degree of crystallization >crystal!ization 
process , followed to standard below and 5 -step ranking did. 
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[0035] 

mmm 2-3, u»m 1-3 

mmm 1 tH^jcLT. a 1 ic^-r 1 naty 
ic, a 1 ^tt-eiss. is^b&gu;* 

L< *S&<b&S&(Dt§tB§:8#t*l^±<Dii4» 



[0036] 

[an 
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1 ; most all grain in same way as not yet crystallization state 
with transparent , the state . which crystallization has not been 
done completely 

2; grain where part haze occurs exists together, state . where 
crystallization has started 

3; most all grain even * * whitening state . which has been 
done 

4; whitening in grain which is done, * even * whitening the 
state . where grain which has been done has existed together 

state . which 5; most all grain have done, have done whitening 
completely crystallization 

[0035] 

Working Example 2 -3, Comparative Example 1-3 

As shown amount used , and reaction time of dicarboxylic 
acid component and diol component in the Table 1 , outside 
was changed it produces average weight , amount of 
copolymer component , inherent viscosity , per 1 grain which 
isshown in Table 1 , with as similar to Working Example 1, 
and copolyester resin of the moisture content furthermore, 
moisture adjustment it does outside moisture adjustment , 
crystallization process is done, with condition which is shown 
in Table 1 to similar to Working Example I , the 
crystallization process does, melt adhesion , of resin grain 
after crystallization process and degree of crystallization , and 
inherent viscosity of resin grain were measured, result was 
shown in Table 1 . 

[0036] 

[Table 1] 
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a i 





*ttfl 1 




3 


JtttH 1 




Jtttfl 3 




80 
20 
64 


100 
45 

15.8 


75 
25 
64 


80 
20 
64 


80 
20 
64 


80 
20 
64 




4.0 
4.0 


4.0 
4.5 


4.0 
4.5 


4.0 
4.0 


4.0 
4.0 


4.0 
4.0 


am (g/«t) 

s*r**« (ai/g) 
<***) 


35 

22 
0. 70 
0.05 


30 

23 
0. 67 
0.06 


40 

27 
0. 71 
0.06 


35 

22 
0. 70 
0. 05 


35 

22 
0. 70 
0. 05 


35 

22 
0. 70 
0.05 


»S . :*&ftift (1*%) 


0.40 
0. 44 
140 

1.0 


0.50 
0. 52 
145 
1.5 


0. 50 
0. 52 
145 
1.5 


0 

(0.05) 
140 
1.0 


0 

(0. 05) 
140 

2.5 


2.50 
2.40 
140 
1.0 


*tt*B±»** (Ifi) 
(%) 

S#ttS Ul/g) 


0.9 
5 

0.69 


i 1.2 
! 5 

0.66 


1.0 
4 

0.70 


17.0 
2 

0.69 


16.0 
3 

0.68 





[0037] 



[0037] 

[Effects of the Invention] 

According to this invention , polyester resin after melt 
condensation polymerization , drying, is offeredto solid phase 
condensation polymerization , or forming etc preceding, 
thermal crystallization it treats in, tocontrol melt adhesion of 
polyester resin grain , crystallization is possible to uniform , 
and efficient decrease of molecular weight without, 
crystallization method of copolyester resin can beoffered. 
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